Targeting multiple signal transduction pathways through inhibition of Hsp90.
The multichaperone heat shock protein (Hsp) 90 complex mediates the maturation and stability of a variety of proteins, many of which are crucial in oncogenesis, including epidermal growth factor receptor (EGF-R), Her-2, AKT, Raf, p53, and cdk4. These proteins are referred to as "clients" of Hsp90. Under unstressed conditions these proteins form complexes with Hsp90 and the cochaperones to attain their active conformations or enhance stability. Inhibition of Hsp90 function disrupts the complex and leads to degradation of client proteins in a proteasome-dependent manner. This results in simultaneous interruption of many signal transduction pathways pivotal to tumor progression and survival. Based on the unique role of the Hsp90 complex, extensive effort has been made in identifying Hsp90 inhibitors. Several compounds have been shown to inhibit Hsp90 in vitro and in vivo and the most advanced, 17-allylamino-17-demethoxygeldanamycin (AAG), is in phase I/II clinical trials. Recent findings with 17-AAG indicate that tumor cells utilize Hsp90 quite differently from normal cells, explaining the selectivity of the drug and suggesting a central role of Hsp90 in malignant progression. Thus these small molecule inhibitors have proved not only to be of great value in identifying new Hsp90 client proteins and in understanding the biology of Hsp90 but are also promising therapeutics in a variety of tumors.